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(54) MOTOR COOLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the cooling of a 
stator winding. 

SOLUTION: A plurality of slots 6 are formed at a stator 5 in 
the longitudinal direction thereof so as to face the 
circumferential side of a rotor 2 with a coil 8 wound around the 
insides of the slots 6, and an under plate 14 is attached 
between the rotor 2 and the coil 8, thereby forming cooling 
paths 15 out of the under plate 14 and the slots 6. Oil jackets 
10, 1 1 are attached to both axially end surfaces of the stator 5 
to form oil chambers 12. 13 communicating with the respective 
cooling paths 15 with an oil supply opening 16 formed at the oil 
chamber 1 2 and an oil discharging opening 1 7 at the oil 
chamber 13 respectively. Cooling liquid flows inside the cooling 
paths 15 from the oil chamber 12 to the oil chamber 13, 
thereby directly cooling the coil 8 with the cooling liquid. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the cooling system of the motor equipped with the rotator which can be freely rotated focusing 
on a revolving-shaft alignment, the stator core which counters the peripheral surface of said rotator and has 
two or more slots in said direction of a revolving-shaft alignment, and stator winding looped around inside 
said slot The cooling system of the motor characterized by constituting so that a cooling path may be 
formed in said slot and the coolant may be passed in this cooling path by covering the open section of said 
slot which counters with said rotator and meets said revolving-shaft alignment by the seal member. 
[Claim 2] The cooling system of the motor characterized by constituting so that two or more said cooling 
paths may be formed corresponding to said two or more slots and the coolant may be passed to each of the 
cooling path in the cooling system of a motor according to claim 1 . 

[Claim 3] The cooling system of the motor characterized by constituting so that it may have the inlet-port 
room which is mutually open for free passage to said two or more cooling paths in the end section of said 
stator core, and the outlet room which is mutually open for free passage to said two or more cooling paths 
at the other end of said stator core in the cooling system of a motor according to claim 2 and the coolant 
may be passed in said cooling path toward said outlet room in an one direction from said inlet-port room. 
[Claim 4] The cooling system of the motor characterized by forming the straightening vane which rectifies 
the flow of the coolant in said inlet-port interior of a room in the cooling system of a motor according to 
claim 3 so that the coolant from said inlet-port room may be equally distributed to each of two or more of 
said cooling paths. 

[Claim 5] The cooling system of the motor characterized by changing the volume configuration of said 
inlet-port room according to the density distribution of said stator winding taken about in said inlet-port 
interior of a room so that said inlet-port interior of a room may be taken about, the edge of said stator 
winding may be pulled out to the exterior in the cooling system of a motor according to claim 3 or 4 and 
the coolant from said inlet-port room may be equally distributed to each of said cooling path. 
[Claim 6] In the cooling system of a motor according to claim 2 in the end section of said stator core By the 
1st free passage path which opens at least two of said cooling path for free passage, and the other end of 
said stator core It has the 2nd free passage path which opens for free passage at least 1 of said cooling path 
opened for free passage by said 1st free passage path, and other cooling paths. The cooling system of the 
motor characterized by constituting through at least one of said free passage path to said 1st cooling path so 
that the coolant may be passed to said 2nd free passage path, and a cooling path besides the above. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cooling system of the motor which cools stator 

winding (stator coil) used for the motor for mount etc., and a stator core (stator core). 

[0002] 

[Description of the Prior Art] The motor for mount and a generator have a rotator (Rota) and the stator core 
aroimd which it is arranged in the perimeter and stator winding is twisted. A motor is energized to stator 
winding, turning effort is acquired, and a generator takes out the current which flows to stator winding by 
rotation of Rota. And if a current flows to stator winding at the time of the Rota rotation, a stator core and 
stator winding will generate heat. The cooling system for suppressing this generation of heat is indicated by 
JP,8-251872,A. In the cooling system given [ this ] in an official report, while preparing the cooling jacket 
which a refrigerant passes in the periphery section of a stator core, in the predetermined section (a center 
section and both ends) of a stator core, it is installing in an inner circumference side fi-om the periphery side 
of a stator core, covering this cooling jacket. Thereby, a refiigerant flows near the stator winding and 
generation of heat of stator winding is reduced. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the equipment given in an official report 
mentioned above, since a refiigerant is poured near the predetermined section of stator winding, partially, it 
will be indirectly cooled through a stator core and stator winding cannot fully cool stator winding. 
Moreover, since a stator core is divided in the center section and a cooling jacket is prepared, structure 
becomes complicated and cost increases. 

[0004] The purpose of this invention is to offer the cooling system of the motor which can fully heighten 

the cooling effect of stator winding by the simple configuration. 

[0005] 

[Means for Solving the Problem] It explains with reference to drawin g 1 -5 which show the gestalt of 1 
operation. 

(1) Invention of claim 1 is applied to the cooling system of the motor equipped with the rotator 2 which can 
be freely rotated focusing on a revolving-shaft alignment, the stator core 5 which counters the peripheral 
surface of a rotator 2 and has two or more slots 6 in the direction of a revolving-shaft alignment, and the 
stator winding 8 looped around inside the slot 6. And by covering the open section of the slot 6 which 
counters with a rotator 2 and meets a revolving-shaft alignment by the seal member 14, the cooling path 15 
is formed in a slot 6, and the purpose mentioned above by having constituted so that the coolant might be 
passed in this cooling path 1 5 is attained. 

(2) Invention of claim 2 forms two or more cooling paths 15 corresponding to two or more slots 6, and it 
constitutes them so that the coolant may be passed to each of the cooling path. 

(3) Invention of claim 3 is equipped with the inlet-port room 12 which is mutually open for fi-ee passage to 
two or more cooling paths 15 in the end section of a stator core 5, and the outlet room 13 which is mutually 
open for free passage to two or more cooling paths 1 5 by the other end of a stator core 5, and it constitutes 
it so that the coolant may be passed in the cooling path 15 toward the outlet room 13 in an one direction 
from the inlet-port room 12. 

(4) As shown in drawin g 6 and 7, invention of claim 4 forms the straightening vanes 21a and 21b which 
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rectify the flow of the coolant in the inlet-port room 12 so that the coo^^from the inlet-port room 12 may 
be equally distributed of two or more cooling paths 1 5. 

(5) As shown in drawmgllWo, invention of claim 5 takes about the insSe of the inlet-port room 12, pulls 
out the edge of stator winding 8 to the exterior, and it changes the volume configuration of the inlet-port 
room 12 according to the density distribution of the stator winding 8 taken about in the inlet-port room 12 
so that the coolant from the inlet-port room 12 may be equally distributed to each of the cooling path 15. 

(6) Invention of claim 6 is the end section of a stator core 5, as shown in drawing 1 1 -15. By the 1st free 
passage path 12 which opens at least two (15b, 15c) of a cooling path for free passage, and the other end of 
a stator core 5 It has the 2nd free passage path 1 3 which opens for free passage at least 1 (1 5c) of the 
cooling path opened for free passage by the 1st free passage path 12, and other cooling paths (15d). pass in 
at least one (15c) of the free passage path 12 to the 1st cooling path - it constitutes so that the coolant may 
be passed to the 2nd free passage path 1 3 and other cooling paths (1 5d). 

[0006] In addition, although drawing of the gestalt of implementation of invention was used by the term of 
above-mentioned The means for solving a technical problem explaining the configuration of this invention 
in order to make this invention intelligible, thereby, this invention is not limited to the gestalt of operation. 
[0007] 

[Effect of the Invention] Since according to this invention a cooling path is formed and the coolant was 
passed in the cooling path by covering the open section of the slot of the stator core which coxmters with a 
rotator and meets a revolving-shaft alignment by the seal member, while it is directly cooled by the coolant 
and stator winding looped around inside the slot can heighten the cooling effect by it, the coolant is passed 
along with stator winding and stator winding can be cooled to homogeneity. Moreover, since the slot for 
looping around stator winding is used as a cooling path, it is not necessary to process a cooling path on the 
interior of a stator core separately, and cost is also held down. Moreover, since especially according to 
invention of claim 4 a straightening vane is formed in the inlet-port room which is open for free passage to 
two or more cooling paths in the end section of a stator core, the volume configuration of an inlet-port 
room is changed according to the density distribution of stator winding which is taken about in the inlet- 
port interior of a room according to invention of claim 5 and the coolant was equally distributed to each 
cooling path, a hoop direction can be cooled to homogeneity. Fxirthermore, while opening at least two of a 
cooling path for free passage in the end section of a stator core according to invention of claim 6 At least 1 
of the cooling path and other cooling paths are opened for free passage by the other end of a stator core. 
Since it was made to make the interior of a sink and a stator core circulate the coolant through the coolant 
from the other end from the end section of a stator core, and the other end to the end section through these 
cooling path, a coil can be cooled controlling the flow rate of the coolant. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

- Gestalt- drawing 1 of the 1st operation is the side-face sectional view of the cooling system of the motor 
conceming the gestalt of operation of the 1st of this invention, and drawing 2 is [ the III-III line sectional 
view of drawing 1 and dr aw ing 4 of the II-II line sectional view of drawing 1 and drawing 3 ] the IV-IV 
line sectional views of drawing! . In addition, below, the revolving shaft of a motor is made to install in a 
horizontal plane, and a direction perpendicular to a revolving shaft is defined as the vertical direction. As 
shown in drawing 1 -4, a frame 1 consists of side plates lb and Ic which blockade the both ends of cylinder 
plate la and cylinder plate la, and Rota 2 is contained inside the frame 1. Rota 2 is supported free 
[ rotation ] by the bearing 3 fixed to side plates lb and Ic, respectively, and the magnet 4 is formed near the 
peripheral face of Rota 2. The stator 5 (iron core) of multilayer structure is inserted in the inner skin of 
cylinder plate la, and the predetermined gap is prepared between the inner skin of a stator 5, and the 
peripheral face of Rota 2. The slot 6 was formed in the inner skin of a stator 5 at hoop direction regular 
intervals, and each slot 6 extended in shaft orientations, and has penetrated the both ends of a stator 5. The 
front face of a slot 6 is equipped with the insulating paper 7, respectively, and the coil 8 is twisted around 
the slot 6 through the insulating paper 7. Thereby, if a current flows in a coil 8, rotating magnetic field will 
be formed and Rota 2 will rotate. The tuming effort of Rota 2 is taken out outside as power of a motor 2 
through the axis end section of Rota 2 projected from side plates lb and Ic. 
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[0009] The oil jackets 10 and 1 1 of the shape of a ring which has the sj^e of a typeface of cross-section 



undershirt plate 14 is attached so that a slot 6 may be plugged up to opening of each slot 6, and the cooling 
path 15 is formed with the slot 6 and the undershirt plate 14, respectively. The oil jackets 10 and 1 1 and the 
oil undershirt plate 14 consist of insulating members, such as resin. The shaft-orientations both-ends side of 
the undershirt plate 14 is joined to the end face of the inner circumference sections 10a and 1 1 a of the oil 
jackets 10 and 1 1, respectively (refer to drawing 13 ), and the seal of the joint of the joint and a stator 2, the 
joint of the oil jackets 10 and 1 1 and a stator 2, and the undershirt plate 14 is carried out by the sealant etc., 
respectively. Thereby, each cooling path 15 is open for free passage through the oil rooms 12 and 13, 
respectively, and a closed space is formed of the oil rooms 12 and 13 and the cooling path 15. Cylinder 
plate la is penetrated in the upper part section of the oil jacket 10, the oil feed hopper 16 is formed, 
cylinder plate la is penetrated in the lower part section of the oil jacket 1 1, and the oil exhaust port 17 is 
formed. In addition, the path cross section of each cooling path 15 is made equal, respectively. 
[0010] Drawin g 5 is the conceptual diagram showing the flow of the coolant in the cooling system 
concerning the gestalt of the 1 st operation. Insulating oil is used as coolant. The coolant fed with the non- 
illustrated pump is supplied to the oil room 12 through the oil feed hopper 16, and is distributed to each 
cooling path 15. The coolant distributed to the cooling path 15 is passed in an one direction, contacting the 
coil 8 exposed in the path 1 5, and is led to the oil room 13. Heat exchange is made between a coil 8 and the 
coolant, and a coil 8 is cooled by the flow of this coolant. The coolant led to the oil room 1 1 is discharged 
through the oil exhaust port 17 in the exterior of a firame 1. Heat exchange is carried out by the non- 
illustrated oil cooler etc., it is cooled, and the discharged coolant is again supplied to an oil sac 12. Thus, 
the coolant circulates through the inside and outside of a fi*ame 1 . 

[001 1] Thus, since according to the gestalt of the 1st operation the oil undershirt plate 14 closes the slot 6 
of the stator 5 inner-circumference section in which the coil 8 was arranged, the cooling path 15 is formed 
and the coolant was passed to this cooling path 15, it is directly cooled by the coolant and a coil 8 can 
heighten the cooling effect of a coil 8 by it. Moreover, since the coil 8 is rolled in accordance with the slot 
6, the whole coil can be cooled to homogeneity. Furthermore, since the slot 6 for coiling attachment is used 
as a cooling path 15, it is not necessary to process a cooling path on the interior of a stator 5 etc. separately, 
and processing cost is also held down. 

[0012] - Gestalt of the 2nd operation - With the gestalt of the 1st operation, although the path cross section 
of each cooling path 1 5 was set up equally, since the paths from the oil feed hopper 16 to the inlet port of 
each cooling path 15 differ, respectively, the through put of the coolant cannot be mutually made equal 
only by setting up path area equally. Since the coolant supplied to the oil room 12 specifically collects 
caudad, many coolant flows by the inside of the cooling path 15 in which it is located caudad. So, with the 
gestalt of the 2nd operation, as it is the following, the flow of the coolant in the oil room 12 is adjusted, and 
the amount of distributions of the coolant to each cooling path 15 is adjusted. 

[001 3] It is the configuration of the oil room 12 that the gestalt of the 2nd operation differs from the gestalt 
of the 1st operation. Drawing 6 is the side-face sectional view of the cooling system of the motor 
conceming the gestalt of the 2nd operation, and drawin g 7 is the VII-VII line sectional view of drawin g 6 . 
In addition, in drawing 6 and 7, the same sign is given to drawing 1 and the same part as 2, and, below, the 
difference is mainly explained. 

[0014] As shown in drawing 6 and 7, at the oil room 12, between each cooling path 15, straightening vanes 
21a and 21b are arranged by the abbreviation radial, and straightening vanes 21a and 21b intersect 
perpendicularly, and are joined to the medial surface of the oil jacket 10. The bore side edge side of 
straightening- vane 21a located in the upper part side of the oil room 12 was joined to the abbreviation 
perpendicular by the bore side peripheral surface of the oil jacket 10, and the appearance side edge side of 
straightening- vane 21a is estranged from the outer-diameter side peripheral sxirface of the oil jacket 10. On 
the other hand, the outer-diameter side edge side of straightening- vane 21b located in the lower part side of 
the oil room 12 was joined to the abbreviation perpendicular by the outer-diameter side peripheral surface 
of the oil jacket 10, and the bore side edge side of straightening- vane 21b is estranged from the bore side 
peripheral surface of the oil jacket 10. Moreover, the hoop direction die length of straightening vanes 21a 



abbreviation KO are attaj 
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and 21b and shaft-orient ation s die length are not fixed, and the plate s\^jj|ce product is large rather than 
straightening- vane 21a t(j^|hch straightening- vane 21b located in the(^Pbr part side of the oil room 12 is 
located in an upper part ^Br 

[001 5] Thus, it applies to a lower part side from the upper part side in the oil room 12, and passage 
resistance becomes large and the coolant becomes easy to flow into the cooling path 15 located in the upper 
part side of the oil room 12 by arranging straightening vanes 21a and 21b in the oil room 12. Consequently, 
the coolant of tales doses will be mostly distributed to each cooling path 15, and a hoop direction can be 
cooled to homogeneity. 

[0016] - Gestalt of the 3rd operation - It is the configuration of the oil room 12 that the gestalt of the 3rd 
operation differs from the gestalt of the 1st operation. Drawing 8 is the side- face sectional view of the 
cooling system of the motor concerning the gestalt of the 3rd operation, drawing 9 is the IX-IX line 
sectional view of drawing 8 , and drawing 10 is X-X-ray sectional view of drawing 8 . In addition, in 
drawing 9 and 10, only the principal part is illustrated over the perimeter. Moreover, in drawin g 8 -10, the 
same sign is given to d rawin g 1 and the same part as 2, and, below, the difference is mainly explained. 
[0017] As shown in drawing 9 , at the oil room 12, the tip of the coil 8 twisted around the stator 5 is 
brought together in one place (drawing upper part section) of the oil interior of a room, respectively, 
penetrates the oil jacket 1 0 and cylinder plate 1 a from there, and is taken out by the exterior of a frame 1 . 
So, it applies to an upper part side from the lower part side of the oil interior of a room, wiring of a coil 8 
becomes dense, and the passage resistance by the side of the upper part increases. The flow of the coolant 
in the oil room 12 becomes uneven, and it becomes easy to produce a difference by the increment in such 
passage resistance to the flow rate which passes through each cooling path 15. 

[0018] So, with the gestalt of the 3rd operation, as shown in drawing 8 and 10, it has the same width of face 
as the direction gangway width of a path of the oil room 12, and the board thickness member 22 which 
extends the inside of the oil room 12 in a circumferencial direction is joined to the medial surface of the oil 
jacket 10. The whole phase, although the board thickness t of the direction of a path of the board thickness 
member 22 is fixed, the board thickness t of a circumferencial direction changes according to **** 
distribution of wiring of a coil 8. Namely, as shown in drawing 10 (b), the board thickness t of the board 
thickness member 22 of a circumferencial direction is missing from a lower part side from the upper part 
side of an oil room, it is increasing gradually, and, as for board thickness t, in board thickness t, wiring of 0 
and a coil has become maximum tl at the rough ****** bottom (phase of 180 degrees) in the upper part 
section (phase of about 0 degree) with dense wiring of a coil. By this, the passage resistance in the oil room 

12 is a hoop direction, it becomes equal, and the flow rate which passes through each cooling path 15 can 
be made equal. In addition, by the gestalt of the 3rd operation, and the thing which were mentioned above 
and for which the gestalt of the 2nd operation is combined, fine tuning of the flow of the coolant in the oil 
room 12 is attained, and the flow rate which passes through each cooling path 15 can be easily made equal. 
[0019] - Gestalt of the 4th operation - As mentioned above, it applied to the oil room 13 from the oil room 
12, and the inside of the cooling path 15 consisted of gestalten of the 1st - the 3rd operation so that the 
coolant might flow to an one direction. On the other hand, going back and forth between the oil room 12 
and 13, as shown in dr awing 1 1 , it constitutes from a gestalt of the 4th operation so that the coolant may 
carry out sequential passage of each cooling path 15. 

[0020] It is the configuration of the oil rooms 12 and 13 established in the both ends of a stator 5 that the 
gestalt of the 4th operation differs from the gestalt of the 1st operation. Drawing 12 is the side-face 
sectional view of the cooling system of the motor concerning the gestalt of the 4th operation, and drawin g 

13 is [ the XIV-XIV line sectional view of drawing 12 and drawing 15 of the XIII-XIII line sectional view 
of drawing 12 and drawing 14 ] drawing 12 and the XV-XV line sectional view of 1 3. In addition, only the 
principal part is illustrated in drawin g 13 -15. Moreover, in drawin g 12 -15, the same sign is given to 
drawing 1 and the same part as 2 and 4, and, below, the difference is mainly explained. 

[0021] As shown in drawing 10 -13, inside each cooling path 15, a dashboard 23 extends in shaft 
orientations and is arranged. The direction both-ends side of a path of a dashboard 23 intersects 
perpendicularly, respectively, and is joined to the peripheral surface and the imdershirt plate 14 of a slot 6, 
and 2 ****s of each cooling path 15 are made into the hoop direction, respectively. In addition, below, as 
shown in drawing 13 and 14, the cooling path which counters on both sides of each coil 8 is made into a 
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pair, respectively, and m utual ly different signs 15a- 151. are attached ar^^plained to the cooling path used 
as a pair. 

[0022] At the oil room l^BR shaft-orientations end side of straightening vanes 24 or 25 is joined by the 
shaft-orientations end side of a dashboard 23, and the shaft-orientations end side of straightening vanes 26 
or 27 is joined by the shaft-orientations other end side of a dashboard 23 at the oil room 13. The remaining 
end face of the straightening vane 24 of the oil room 12 is joined by the periphery side peripheral surface a 
medial-surface [ of the oil jacket 10 ], and inner circumference side, respectively, and the shaft-orientations 
other end side and bore side edge side of a straightening vane 25 are joined by the medial surface of the oil 
jacket 10, and the inner circumference side peripheral surface, respectively. Moreover, the remaining end 
face of the straightening vane 26 of the oil room 13 is joined by the periphery side peripheral surface a 
medial-surface [ of the oil jacket 11], and inner circumference side, respectively, and the shaft-orientations 
other end side and bore side edge side of a straightening vane 27 are joined by the medial surface of the oil 
jacket 11, and the inner circumference side peripheral surface, respectively. Thus, the oil rooms 12 and 13 
are divided into plurality by arranging straightening vanes 24 and 26 in the oil rooms 12 and 13, and the 
flow of the coolant is prevented with straightening vanes 24 and 26 so that it may mention later. Moreover, 
by arranging straightening vanes 25 and 27 in the oil rooms 12 and 13, the coolant passes through the 
clearance between the outer-diameter side edge side of straightening vanes 25 and 27, and the outer- 
diameter side edge side of the oil jackets 10 and 1 1 so that it may mention later. 
[0023] As shown in drawin g 13 , the oil room 12 which is open for free passage to cooling path 15a is 
faced, the oil feed hopper 16 is formed, the oil room 12 which is open for free passage to 151. of cooling 
paths is faced, and the oil exhaust port 17 is formed in the peripheral face of the oil jacket 10. A 
straightening vane 24 is arranged at the hoop direction both sides of the oil room 12 which is open for free 
passage to the cooling paths 15a and 151., respectively, and the straightening vane 25 and the straightening 
vane 24 are arranged by tums in the remaining hoop directions of the oil room 12. Moreover, as shown in 
drawing 14 , a straightening vane 26 is arranged at the oil room 13 located between cooling path 15a and 
151. of cooling paths, and the straightening vane 27 and the straightening vane 26 are arranged by tums in 
the remaining hoop directions of the oil room 13. 

[0024] Thus, as the flow of the coolant is controlled by arranging straightening vanes 24-27 in the oil 
rooms 12 and 13 like an arrow head and is shown in d rawin g 1 1 according to it, the coolant circulates 
through the inside of a frame 1, going back and forth between the oil room 12 and 13. That is, since the 
flow of a hoop direction is prevented by the straightening vane 24, the coolant supplied to the oil room 12 
from the oil feed hopper 16 is led to the oil room 13 through cooling path 15a. Subsequently, the coolant is 
led to cooling path 1 5b at the oil room 13 through the clearance by the side of the outer diameter of a 
straightening vane 27, and is passed from cooling path 15b at the oil room 12. Then, the coolant is led to 
cooling path 1 5c at the oil room 12 through the clearance by the side of the outer diameter of a 
straightening vane 25, and is passed from cooling path 15c at the oil room 13. Henceforth, similarly, the 
coolant is led to the cooling paths 15d, 15e, 15f, 15g, 15h, 15i, 15j, 15k, and 151. one by one, and is 
discharged from the oil exhaust port 17. 

[0025] Thus, since it was made to circulate the coolant in a frame 1 according to the gestalt of the 4th 
operation, forming straightening vanes 24-27 in the oil rooms 12 and 13, dividing the oil rooms 12 and 13 
into plurality, and making between the oil room 12 and 13 go, the flow rate of the coolant can be stopped, 
that is, control of flow of the coolant can be carried out, and a coil 8 can be cooled. 
[0026] In addition, the gestalt of the above-mentioned implementation is applicable also like a generator, 
although applied to the motor. Moreover, what is necessary is to be able to consider various things in the 
installation structure of the oil jackets 10 and 1 1 in the edge of a stator 5, for example, just to put the oil 
jackets 10 and 1 1 by the frame 1 and the stator 5 in the gestalt of the above-mentioned implementation. 
Furthermore, with the gestalt of the above-mentioned implementation, although two or more undershirt 
plates 14 were formed in the hoop direction, the imdershirt plate 14 may be made into the shape of a 
cylindrical shape along with the inner skin of a stator 5, and each undershirt plate 14 may be unified. 
[0027] Moreover, in the gestalt of the above 1st - the 3rd implementation, a hoop direction is made to open 
each cooling path 15 for free passage, and it may be constituted, using the cooling path 15 as one. 
Furthermore, when the temperature distribution more than predetermined exist in a hoop direction, you 
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may make it change the flow rate of the coolant which passes through cooUng path 15 according to 
the temperature distributijjfc/ery cooling path 15. The cooling path l^Bformed corresponding to not all 
the slots 6, but you may mBR it form the cooling path 1 5 further again corresponding to the specific slot 6 
which serves as an elevated temperature more. 

[0028] Moreover, although it was made to make two cooHng paths (for example, 1 5b, 15c, 1 5c, 15d, etc.) 
open for firee passage at the oil rooms 12 and 13, you may make it make three or more cooling paths (for 
example, 1 5b, 1 5c, I5d, 15d, I5e, 15f, etc.) open for fi-ee passage in the gestalt of the 4th operation. 
Furthermore, you may make it form respectively two or more outflow inlet ports 16 and 17 of the coolant. 
[0029] correspondence with the gestalt of the above operation, and a claim ~ setting ~ Rota 2 ~ a rotator — 
a coil 8 — stator winding ~ the oil undershirt plate 14 — a seal member — the oil room 12 — an inlet-port 
room — the oil room 12 constitutes the 1st free passage path, and the oil room 13 constitutes [ the oil room 
1 3 ] the 2nd fi-ee passage path for an outlet room, respectively. 
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